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1 ENERGY MANAGEMENT SYSTEM (EnMS) 
It is a common understanding, nowadays, that auto-
mated control system, even sophisticated ones, alone 
are not able to guarantee energy efficiency and op-
timal energy management. 
A successful EnMS depends on commitment 
from all levels of the organization covering tech-
nical, organisational and people aspects (Fig. 1). 
The standard application of the EnMS key ele-
ments is depicted in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Key elements of an EnMS. 
 
Knowledge on what technologies to select, what 
energy conservation measures to pursue first, how to 
implement choices in a systematic way, are simple 
barriers that limits the effectiveness on the creation 
of an optimal energy management program. 
As research and technologies progresses with in-
creasing velocity, the people that must take deci-
sions and act upon to meet energy reduction targets 
are being left behind. 
To get efficiency in energy management, Organi-
zations need to apply a systematic approach to con-
tinuously improve their energy efficiency. 
This means that the commitment of the organiza-
tion has to define the overall results of the manage-
ment system for energy instead of specific levels of 
energy performance to be achieved. 
The ISO 50001 international standard was intro-
duced to specify the requirements for establishing, 
implementing, maintaining and improving an Ener-
gy Management System (EnMS) in the form of a 
more efficient and sustainable energy. 
Energy costs in most buildings are escalating 
year-on-year and owners/managers are keen to re-
duce these costs. However, energy consumption re-
duction efforts never seem to succeed in the medium 
and long term. Sometimes, the managers or owners 
of buildings will raise urgent concerns about energy 
costs. This can lead to reductions of energy in the 
short term, but, when management focus returns to 
other issues more directly related to the main mis-
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sion of the business, energy consumption normally 
returns toward previous levels and costs tend to rise 
year on year. 
The overall scenario for energy management can 
be depicted as shown in Figures 2a and 2b. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2a.  EnMS - not optimized scenario. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2b. EnMS - optimized scenario 
 
 
Some of the key questions and challenges for en-
ergy managers are: 
‐ How can energy expertise and support be pro-
vided at modest cost? 
‐ How can energy savings be achieved quickly? 
‐ How can people who are consumed with critical 
day-to-day business issues be helped to support 
efforts to reduce energy cost at the sites? 
‐ How can the EnMS be prevented from losing di-
rection over time? 
‐ How can energy consumption and cost continue 
to be reduced year-on-year? 
‐ How can staff enthusiasm be maintained about 
energy savings? 
2 ISO 50001 IN THE VERYSCHOOL PROJECT. 
Thus, to get the above challenges, the overall con-
cept is to link all actors in the value chain under a 
common platform to provide “how to” information 
based on best practice ways of working and energy 
management strategies devoted to the needs of the 
building (and of its Organization). 
ISO 50001 is applicable to all types and sizes of 
organizations. It provides a globally recognised 
framework to establish the systems and processes 
necessary to improve energy performance, including 
energy efficiency, use, and consumption. 
ISO 50001 is based on the ‘Plan-Do-Check-Act’ 
(PDCA) method for control and continual improve-
ment and incorporates energy management into eve-
ryday organizational practices (Fig. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. ISO 50001 EnMS model and relations 
 
A review, carried out in the VERYSchool project, 
of many excellent best practices for energy man-
agement in schools from around the world, shows 
that these all follow a similar method to the ISO 
50001 PDCA method (Carbon Trust 2008, Carbon 
Trust 2012, SEAI 2007, SEAI 2014, K-12, US 
DOE). 
Core to the VERYSchool energy management 
programme is the way of working based on the ISO 
50001 energy management system standard (ISO 
2011). The overall PDCA methodology, together 
with mature technologies, such as smart lighting, 
smart meters, control systems, energy simulation 
modeling, as well as the ISO 50001 software suite, 
has been successfully integrated in the VERYSchool 
to deliver a complete Energy Navigator system that 
realizes a web based platform called VSNavigator 
customized for school energy management solu-
tions. 
3 VSNAVIGATOR. 
The VSNavigator is a web platform for public 
school stakeholders that provides the tools necessary 
to develop and implement an Energy Management 
Program at organizational and building levels with 
respect to both policy and building operation. 
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From the previous example, through the 
switch to more efficient lighting, a 10% ener-
gy saving was achieved keeping previous 
lighting level and energy quality (Fig. 8). 
 
3) Definition of management responsibility and 
energy policy including approval, implemen-
tation, monitoring, maintenance and im-
provement of the energy management system. 
After initial implementation and suggestion of 
EnMS, plans and commitments for follow-up 
and success of energy management are de-
fined. These plans are supported by the crea-
tion and implementation of an Energy Policy. 
The user can create and manage these plans 
and other EnMS related documents using the 
integrated Enerit software. 
 
4) Implementation and operation strategy to 
meet the need for competent staff in terms of 
qualification, training and appropriate expe-
rience, document control, internal and exter-
nal communication as well as the develop-
ment of processes and energy services 
strategy. 
To accomplish this implementation, the user 
can create an action plan in VSNavigator ac-
cording to the criteria of ISO 50001. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. Lighting energy saving OS action 
 
5) Checking and monitoring the EnMS process, 
users define monitoring, measurement and 
analysis to ensure effective implementation of 
the energy management system, identification 
of non-conformities and implement corrective 
and preventive actions in order to ensure the 
correct and continual improvement of the 
EnMS operation. 
6 CONCLUSIONS 
VSNavigator provides a multi-stakeholders ap-
proach to implement an effective EnMS centred on 
the ISO 50001 standard in schools. 
The stakeholders in the value chain are: 
- Public Administrators, who can overview cost 
savings, reward efforts to best energy schools, 
broadcast best practices and energy manage-
ment to under performing schools. 
- Operational, Energy and Facility Managers, 
take energy decisions to improve the energy 
management process to be more effective on 
the current operational energy scenario. 
- Technicians who have the day-by-day respon-
sibility to maintain and operate the buildings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
- ESCO and Financial Institutions, who can 
promote concepts of green economy where 
energy saving pays for investments. 
- ICT and Scientific Professionals who present 
best practices and new technologies, while 
producing awareness on efficient scenarios 
and habits. 
- Practitioners who can learn about best prac-
tices on energy efficiency. 
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